Comparison of c-Fos induction in the brain by the mGlu2/3 receptor antagonist LY341495 and agonist LY354740: evidence for widespread endogenous tone at brain mGlu2/3 receptors in vivo.
LY341495 and LY354740 are potent and selective antagonist and agonist, respectively, for Group II metabotropic glutamate (mGlu2/3) receptors. Here we demonstrate that LY341495 (3 mg/kg) significantly increased c-Fos expression in almost all brain regions analyzed (44 out of 52 regions) in animals that were prehandled and kept in home-cage environment to minimize stress. Robust c-Fos induction was observed in all cortical regions, hippocampal CA1 and CA3 subregions, amygdala and several other subcortical nuclei. In contrast to LY341495, changes in c-Fos expression following LY354740 were more modest and not generally widespread (decreased in 1 region, dentate gyrus; and increased in 13 out of 52 regions). Interestingly, although LY354740 is anxiolytic in animals, LY341495 did not increase c-Fos expression in the paraventricular nucleus of the hypothalamus which is usually activated by stress/fear and several anxiogenic compounds. To further investigate the behavioral consequences of mGlu2/3 receptor antagonism, LY341495 was administered to prehandled animals that were placed in the elevated plus maze test under low light (low stress) conditions. Here LY341495 increased mouse elevated plus maze (EPM)-anxiety in a dose-dependent manner, significantly decreasing the time spent in open arms, but not affecting total ambulations. The behavioral consequences and associated widespread pattern of brain neuronal activations following blockade of mGlu2/3 receptors suggest that there is considerable endogenous glutamate tone throughout the brain at negative feedback peri-synaptic mGlu2/3 receptors, even under low stress conditions where synaptic glutamate release spillover would be expected to be minimized.